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Ḵפּ

Å ṕּנּלּףּף אל Ṗ

ð ḯ
Å ḭ︣￼ּוֹפ G3

ð DC1ḯ PD

ð
Å

Å ︣

Å ḭ ṇ ḭTSUBAME
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ṕ Ṗ

2021/3/4

ṇ

DNA
פּ ḭ

FFT ךּ

01001100011
11001101010

ṇṇ ︡ פּ ḭ
ḭ

ṇ ḭ ḭ ḭ ḱ ḱ ṇ
︡ ︣Ḯ נּ ḭ
ḭ קּ ︣Ḯ
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2002 4Ὦ˙2007 3Ὦ
ῬỘ‰ ᶘ  ◓ Ῥᶘᴬ

2007 4Ὦ˙2009 3Ὦ
ẰῬỘ ᶘ Ῥᶘ Ῥᶘᴬˢ3 ⱳ ˣ

2009 4Ὦ˙2011 3Ὦ
ẰῬỘ ᶘ ᶘԚ Ῥᶘᾆẕᴬ ὓ▄Ῥᶘ ῼ ●ᴿ

2011 4Ὦ˙2014 3Ὦ
ẰῬỘ ᶘ ᶘԚ Ῥᶘᾆẕᴬ ὓ▄Ῥᶘ ῼ ●ᴿ
ᶘ ọᵓ ᾆẕԌ (DC1)

2014 4Ὦ˙2015 3Ὦ
ᶘ ọᵓ ᾆẕԌ (PD)ʼ ẰῬỘ ᶘ ᾆẕԌ

ˢ ẰῬỘ ᶘ ᶘԚ Ῥᶘᾆẕᴬ ὓ▄Ῥᶘ ῼˣ

2015 4Ὦ˙2020 3Ὦ
ẰῬỘ ᶘ ᶘԚ Ῥᶘᾆẕᴬ ễ ˢ2016.4 ᵠ ˣ

4

2020 4Ὦ˙
ẰῬỘ ᶘ ῬᶘԚ ễʺ ᾆẕעᵫ



ṡ קּ Ṣ

Ễ

Ḳ

Ḳ

2021/3/19

Ḳ2,500 +

ṇ Ḳ208 ṇ

2021/3/4

◓ ϜΚϤϘβ
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︣

Å

1. ṕשּ צּ Ṗ

2. ṕ Ṗṕ צּ ךּקּ Ṗךּ

2021/3/4 6



︣לּ DC/PDּצ Ḵ

טּצּ צּ ךּ

בֿ
טּצּ ︣

2021/3/4 7



Take-home message

Å ḭ ︡
ḭ צּ Ḯ

ð ṡ נּ Ṣֿכ צּ Ḯ
לּ ḭ קּ ךּ ךּ צּ Ḯךּ

ð צּ שּ Ḯ
צּ ךּ וֹ כֿ טּ לּ Ḯ

Å נּאל כֿ ḭ
בֿ Ḯ

ð Ḯ
︡ḭ ễ ṇḮ

ð שּפּ ךּ ︣Ḯ כֿשּ צּ Ḯ Ḯלּ

ð לּ פּ ︡ Ḯלּ

2021/3/4 8



צּ קּ ṕ Ṗ

Å DC1/DC2

ð ṡ Ṣ

ð 20 100

ð וֹ

Å ṇ ṕRAṖ

ð ḱ צּ ṕ Ṗ

ð Ḯ 16 ḭ 20 Ḯ Ḯ

Å ṇ ḱ ṕJRAṖ

ð ṕ Ṗ ︡ וֹ

ð 164,000 ṧŭ

Å JST ACT-X

ð Ḯṡ ḱ Ṣṡ ṢṡAI Ṣ

ð פּ Ḯṕ ךּ ︣Ṗ

ð 600 2 4 Ḯ

ẅ ( ) ︡ ︣
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Ṩ קּ Ệ

1. פּלּ ￼( )

2. ︣

3. ṇ ︣

4. פּלּ ￼( )
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Ṩ קּ Ệ

1. פּלּ ￼( )

2. ︣

3. ṇ ︣

4. פּלּ ￼( )
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￼ ︡ לּ

2021/3/4

פּלּ .1 ￼( )

Å ︡ לּ

12



￼ ︡ לּ

Å ṕּ︡שּצ Ṗ

ðṡ DC1/2, PD,RPD, CPDṢ

ÅṡDC1Ṣ ṡפּ PDṢ פּ כֿ︣ צּ ךּ

ðễ or Ễ ḯ ṕ Ṗּצ נּ ︣

ÅDC1, DC2Ḳ20 Ṋ

ÅPD, RPDḲ36.2 Ṋ

ÅCPDḲ44.6 Ṋ ṕPD צּ קּ Ṗ

ð שּ ︡ לּ
Å ṕ 4 D ︡ ︣Ṗ

ðM2 DC1 (3 )

ðD1/D2 DC2 (2 )

ðD3 PD (3 )

ðDC PD אל ︣ḭּצḭ
20 ︣

2021/3/4

פּלּ .1 ￼( )
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￼ ︡ לּ

2021/3/4

פּלּ .1 ￼( )

ḭ פּ
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￼ ︡ לּ

2021/3/4

פּלּ .1 ￼( )
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￼ ︡ לּ

2021/3/4

פּלּ .1 ￼( )

H31 ṇ Ḯ (R2.2.20) 
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￼ ︡ לּ

2021/3/4

2

פּלּ .1 ￼( )

17

DC1 DC2 PD SPD

ˬẎἶ 171 ˬẎἶ 242 ˬẎἶ 45

ˬ Ẏἶ 102 ˬ Ẏἶ 113 ˬ Ẏἶ 27

ӔẎἶ 48 Ẏ Ẏἶ 78 ӓἶ 14

Ẏ Ẏἶ 42 ӔẎἶ 56 Ẏ Ẏἶ 13

Ӕ Ẏἶ 42 ᾶẎἶ֦׀ 54 Ẏἶ 12

ˬ› Ẏἶ 28 ˉ″Ẏἶ 52 Ẏἶ 12

ˉ″Ẏἶ 22 Ӕ Ẏἶ 50 ṐẎἶ 12

ṐẎἶ 20 ˬ› Ẏἶ 41 ˉ″Ẏἶ 12

ᾶẎἶ֦׀ 20 Ẏἶ 33 ᾶẎἶ֦׀ 11

Ẏἶ 19 Ẏἶ 28 ᴁ Ẏἶ 9

Ẏἶ 18 ṐẎἶ 28 ֻ 9

ⅎῬẎἶ 11 ֻ Ẏἶ Ẏἶ 16 Ẏἶ 8

Ẏἶ 8 ˬ Ẏἶ 15 ˬ› Ẏἶ 8

ֻ Ẏἶ Ẏἶ 7 Ẏἶ 14 Ẏἶ 6

ᴁ Ẏἶ 7 ˬ ›Ẏἶ 13 Ӕ Ẏἶ 6

ẞ ϼ ἶ Ẏἶ Ẏἶ 7 ⅎῬẎἶ 13

ʝ Ẏἶ 7 ӧ Ẏἶ 13

̀ 142 ̀ 235 ̀ 173



2021
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https://www.mext.go.jp/content/20200929 -mxt_kouhou01-000010168_10-2.pdf

פּלּ .1 ￼( )



2021

2021/3/4

https://www.mext.go.jp/content/20200929 -mxt_kouhou01-000010168_10-2.pdf
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פּלּ .1 ￼( )



￼ ︡ לּ

Å ︣לּ פּ שּ

2. ṥ Ṧ

Å וֹ

Å ḱ

Å ṕPD Ṗ

3. 

4. ṥ Ṧ
Å ︣

Å ︡ נּ ךּ

5. ṥ ︣ Ṧ
Å ︣

Å ︣ וֹ לּ וֹ

2021/3/4

פּלּ .1 ￼( )
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￼ ︡ לּ

Å Ệ Ḳ

2021/3/4

פּלּ .1 ￼( )

21

2. ṥ Ṧ

Å וֹ

Å ḱ

Å ṕPD Ṗ

3. 

4. ṥ Ṧ
Å ︣

Å ︡
נּ ךּ

5. ṥ ︣ Ṧ
Å ︣

Å ︣ וֹ
לּ וֹ

2. ṥ Ṧ

Åֿכ ḭ ḭ
ḭ ḭ
ḭ

Åֿכ

3. ṥֿכ פּ Ṧ

Å

Å ḱ

Å ḱ

Å ṕ פּ Ṗ

Å ṕPD Ṗ

Å ךּ

4. ṥ Ṧ

5. ṥ ︣ ḭ ︣
ḭ ṇ ṦṕDC Ṗ

ṡ ︡ ךּ ḭ
ךּ קּ לּ Ṣ



Ṩ קּ Ệ

1. פּלּ ￼( )

2. ︣

3. ṇ ︣

4. פּלּ ￼( )

2021/3/4 22



נּ פּךּ

Å נּ כֿךּ

ð צּ לּ

ð אל︡

ð פּךּצּ קּ לּ

ð אל

ð צּ טּ כֿ Ṋֿכ פּ כֿ

ð צּ קּ כֿ

2021/3/4

צּ טּ כֿ נּ ךּ
ṡ נּ טּ ḭ

אל ︣ קּ טּ ḭ פּ ףּ ḮṢךּאל ךּ ךּ

2. ︣

23



︣

2021/3/4

ףּ שּ

2. ︣

24



ףּ ḭ Ḵ

2021/3/4

ₒ ₓβ ╩ ™╢⌂≥⇔≡⁸╦⅛╡╛∆ↄ ⇔≡ↄ∞
↕™⁹⌂⅔⁸ │ ⌐ ╘≡ↄ∞↕™⁹ ─ ה │ ⁹

(1) ─ ≠↑

≤⇔≡ ╡ ╗ ─ ≠↑⌐≈™≡⁸ ─ ╛ ─
⁸ ┘⌐ ─ ⌐ ∫√ ╙ ╘≡ ⇔≡ↄ∞↕™⁹

2. ︣

25



ףּ ḭ Ḵ

2021/3/4

ₒ ₓβ ╩ ™╢⌂≥⇔≡⁸╦⅛╡╛∆ↄ ⇔≡ↄ∞
↕™⁹⌂⅔⁸ │ ⌐ ╘≡ↄ∞↕™⁹ ─ ה │ ⁹

(1) ─ ≠↑

≤⇔≡ ╡ ╗ ─ ≠↑⌐≈™≡⁸ ─ ╛ ─
⁸ ┘⌐ ─ ⌐ ∫√ ╙ ╘≡ ⇔≡ↄ∞↕™⁹

2. ︣

26



￼

ð ︣ ṕ ḭ ḭ Ṗ

ð ￼

ð כֿ Ḵפּ

Å צּוֹ Ṭפּ ︡ לּ ︡ ךּ פּ

Å פּ צּ פּ צּפּלּ פּ פּ

Å ךּ ךּ פּ

ð ḱ שּ
Ƨ ṡ ךּ קּ ḮṢךּ

Ʀ ṡ ךּ קּ ךּ לּךּ טּצּ ḮṢ

¥ ṡ קּ ḮṢ

2021/3/4

DC/PD 1 ṇ

2. ︣

27



￼

2021/3/4

2. ︣

28

ₒ ₓβ ╩
™╢⌂≥⇔≡⁸╦⅛╡╛∆ↄ ⇔
≡ↄ∞↕™⁹⌂⅔⁸ │ ⌐
╘≡ↄ∞↕™⁹ ─ ה
│ ⁹
(1) ─ ≠↑

≤⇔≡ ╡ ╗ ─
≠↑⌐≈™≡⁸ ─ ╛

─ ⁸ ┘⌐ ─
⌐ ∫√ ╙ ╘≡ ⇔≡

ↄ∞↕™⁹



￼

ð ︣

ð(1) ךּ אל

ð ễṌệ ︡ ︣
︡צּ ךṕּךּ︣ ︣ פּ Ṗשּ

ð פֿ ︣ṕ צּ קּ OK Ṗפּ

ð

2021/3/4

2. ︣

29

DC/PD 2 ṇ

ṇ
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ṕ Ṍ Ṗ

וֹףּ ḭ ḭ

Å(1) וֹ אל צּ פּ ךּ︣

Å

Å טּצּ ṕשּ Ṗ

Å פֿ שּ ︡ ךּ︣

לּ ḭ ḭ כֿ פּ ︡ לּ ︣ פּ

Å ךּ ḭ ךּ פּ שּ

ÅṡṌ ︣ṢṡṌ ︣ ṢṡṌ פּ ︣ Ṣ שּ

Å פּ 10 כֿ שּ

ḱ

Å

Å צּ שּ כֿךּ טּ Ḯךּ ךּ
ḭ ︡ טּצּ כֿ ︣Ḯ

Å Ḯ ḭ ︡
ḭ

￼
2. ︣

ẑ Ṍ



2021/3/4 31

ṕ Ṍ Ṗ

צּ ︣

Å ṇ Ḯשּ צּ לּ Ḯשּ

Å טּצּ פּ קּ וֹ נּ ךּ לּ ︣

Å צּ ︣ Ḯ

Å טּצּ קּ Ṭ קּ ךּצּ כֿ

Å ︡ ךּ ︡

Å ︡ ךּ ṕ 2/3 Ṗ ḭ
︣ ︣ טּצּ ḭ

כֿכֿ

￼
2. ︣

Ḵ

Å Ḳ צּ ךּ
ṡ Aּצ Bḭ C ︣ Ṣ

Å Ḳ וֹ ḭ ךּ

Å Ḳ צּ ךּ



￼

2021/3/4

2. ︣

32

ₒ ₓ ⅝ β ╩ ™╢
⌂≥⇔≡⁸╦⅛╡╛∆ↄ ⇔≡ↄ∞↕™⁹
⌂⅔⁸ ─ │№╡╕∑╪⅜⁸
≢ ⌐ ╘≡ↄ∞↕™⁹ ─ ה
│ ⁹

( 2) ה
ᵑ ≤⇔≡ ╡ ╗ ⌐⅔

↑╢ ⁸ ⁸ ⌐≈™≡
⇔≡ↄ∞↕™⁹
ᵒ ≥─╟℮⌂ ≢⁸ ╩⁸≥↓╕≢ ╠

⅛⌐⇔╟℮≤∆╢─⅛⁸ ⌐ ⇔≡ↄ
∞↕™⁹
ᵓ ─ ה ⌂ ≤
─ ⁸ ─ ⌐ ↕╣╢▬fi
Ɽ◒♩⁸ ─ ⇔ ⌐╙ ╣≡
⇔≡ↄ∞↕™⁹
ᵔ ⅜ ≤⇔≡─

─ ≤ ≠↑╠╣╢ │ ⅜
∆╢ ╩ ╠⅛⌐⇔≡ↄ∞↕™⁹
ᵕ ─ ⌐ ≤ ⌂
╢ ─ ╩ ╗⁹
⌐⅔™≡ ⌐ ∆╢↓≤╙ ⇔≡™
╢ │⁸ ⌐ ⇔≡ↄ∞↕™⁹



￼

2021/3/4

2. ︣

33

ₒ ₓ ⅝ β ╩ ™╢
⌂≥⇔≡⁸╦⅛╡╛∆ↄ ⇔≡ↄ∞↕™⁹
⌂⅔⁸ ─ │№╡╕∑╪⅜⁸
≢ ⌐ ╘≡ↄ∞↕™⁹ ─ ה
│ ⁹

( 2) ה
ᵑ ≤⇔≡ ╡ ╗ ⌐⅔

↑╢ ⁸ ⁸ ⌐≈™≡
⇔≡ↄ∞↕™⁹
ᵒ ≥─╟℮⌂ ≢⁸ ╩⁸≥↓╕≢ ╠

⅛⌐⇔╟℮≤∆╢─⅛⁸ ⌐ ⇔≡ↄ
∞↕™⁹
ᵓ ─ ה ⌂ ≤
─ ⁸ ─ ⌐ ↕╣╢▬fi
Ɽ◒♩⁸ ─ ⇔ ⌐╙ ╣≡
⇔≡ↄ∞↕™⁹
ᵔ ⅜ ≤⇔≡─

─ ≤ ≠↑╠╣╢ │ ⅜
∆╢ ╩ ╠⅛⌐⇔≡ↄ∞↕™⁹
ᵕ ─ ⌐ ≤ ⌂
╢ ─ ╩ ╗⁹
⌐⅔™≡ ⌐ ∆╢↓≤╙ ⇔≡™
╢ │⁸ ⌐ ⇔≡ↄ∞↕™⁹



￼

2021/3/4

PD 1 ṇ

ð קּ וֹ ךּ︡ שּ כֿלּךּ ︣

Å︣ צּ טּ ḯ ︢
טּ ︣ לּ
ṕ וֹ צּלּ Ṗ

ð קּ וֹ Ḯ ︣ Ḯ
ú ṡ ︡ ẆẆ טּ ẇẇ Ṣ

Ẇ ṡ ︡ ẆẆ ẍẍ לּךּ ︡ḭṌṌṢ

ð ṡ Ṣ צּ ךּ

Å אל H28ṌR2 5 18

2. ︣

34



￼

2021/3/4

ð שּ︡ שּ

Å ︡ ךּ ḭṡ ︡Ṣ Ḯשּ

ð ︡ḭ לּ ḭ
ṡềề לּךּ פּ ︡ ḮṢךּ ︣ Ḯ

ð Ḳ ṇ
ṡ ︣ ṇ ךּ ḯ

︡ ḮṢךּ

Å ḭצּךּ ︣ ︡ ךּ ךּ
︡ ךּ ︣ Ḯ

2. ︣

35

DC/PD 1 ṇ



￼

2021/3/4

2. ︣

36

כֿ ṡ Ṣ ︡ ךּ ṡצּ Ṣ Ḯ
ḭשּ ḱ כֿךּ צּ פּ לּ

נּ ︣ כֿ צּ Ḯ

DC/PD 2 ṇ
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￼
2. ︣

4.ṥ Ṧ(1) ּק

┘ ─ ⌐№√∫≡│⁸
ⅎ┌⁸ ⌐⅔↑╢ ⁸ ⁸

⁸ ─ ה ↕⁸ ⁸◖Ⱶꜙ
fiꜛ◦כ◔♬ ⁸ⱪ꜠♀fi♥כ◦ꜛfi ⌂
≥─ ⅛╠⁸ ⌐ ⇔≡ↄ∞↕™⁹
╕√⁸ ╩ ≡∆╢⌂≥⁸
⇔≡ ⇔≡ↄ∞↕™⁹
⌂⅔⁸ ─√╘⌐ ∂√ ┼─
⌐≈™≡⁸ ∆═⅝ ⅜№╢ ⌐│
⇔≡ↄ∞↕™⁹

─ ≤⌂╢↓╣╕≢─ ─
╙ ⇔⌂⅜╠ ╖╩ ⇔

≡ↄ∞↕™⁹

╩ ∆╢ │⁸∕╣╠╩
∆╢⌐ ⌂ ╩ ⇔≡ↄ∞↕™⁹

) 
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￼
2. ︣

4.ṥ Ṧ(1) ּק

─ ≤⌂╢↓╣╕≢─ ─
╙ ⇔⌂⅜╠ ╖╩ ⇔

≡ↄ∞↕™⁹

╩ ∆╢ │⁸∕╣╠╩
∆╢⌐ ⌂ ╩ ⇔≡ↄ∞↕™⁹

) 

ךּ אל לּ כֿ
ẑ ךּ Ḯךּ ︣ Ḯ

ḱ
ṕ ︣Ḯ טּצּ accepted Ḯ

arXiv bioRxivḭmedRxiv ṇ
︡ ︡ ︡ Ṗךּ

ḱ
ṕ ḱ ṇ ḭ ︣Ḯ

וֹ ︣ Ḯךּ טּצּ ︣Ṗ

ḱ וֹףּ ḯ
ṕ ︣Ṗ

ḱ ḯ ḯ ṕ ḱ ︣Ṗ

ḱ ṕ ḱ ḭ ︣Ṗ

ḱ ḱ ṇ
ḱ ṕGitHub URL ︣Ṗ

ḱ ṕ ḭ ḭ Ṗ

ḱ



￼

2021/3/4

2. ︣

39

4.ṥ Ṧ(1) ּק ṕ צּ ךּ Ṗוֹ

ה ⌐ ⇔√ ≡ ╡
Ohue M , Suzuki SD, Akiyama Y. Learning-to-rank technique based on ignoring meaningless 

ranking orders between compounds, J Mol Graph Model, Elsevier, 92: 192-200, 2019.

Ꞌ ṳᾜ Ԑ⅝Learning-to-Rank

ᾃỊ җἤ Ѻ Ἕ֙ ᴣ җἤ
Ỏ җἤ SPDRankסּ ẘ סּ Ԑ⅝₥

ӣ Ϥ₥ SPDRank ọӣ שּ ⁹
⁹ SPDRank Ϥ ‴ қ Ἅ ᶉ ⁹ ᵉ Ṅ ‪ Ἅ

2. é

︡ שּףּ ךּ
ṕ אל ḭצּךּ צּ וֹ Ṗךּ︣

︡ ︣ Ḯךּ

ḭ צּ פּ כֿ︣ צּ Ḯ
ṕ צּ כֿ ṇ ḭ ︡ ḮṖךּ

1. 
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￼
2. ︣

4.ṥ Ṧ(2) ּק
┘ ─ ⌐№√∫≡│⁸

ⅎ┌⁸ ⌐⅔↑╢ ⁸ ⁸
⁸ ─ ה ↕⁸ ⁸◖Ⱶꜙ

fiꜛ◦כ◔♬ ⁸ⱪ꜠♀fi♥כ◦ꜛfi ⌂
≥─ ⅛╠⁸ ⌐ ⇔≡ↄ∞↕™⁹
╕√⁸ ╩ ≡∆╢⌂≥⁸
⇔≡ ⇔≡ↄ∞↕™⁹
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ẓ 5.ṥ ︣ Ṧ צּ

ₒ ∆ ₓβ ─ │№╡╕∑╪⅜⁸ ≢ ⌐ ╘≡ↄ∞↕™⁹ ─ ה │

│⁸ ⅜ ─ ─ ╩ ℮ ⌐ ╪∞ ─ ה ⌐ ∆╢↓≤╩ ≤⇔
≡™╕∆⁹↓─ ⌐ ╖⁸(1)₈ ∆ ₉⁸(2)₈ ∆ ⌐ ↑≡ ─ ⌐ ℮ ─
≠↑₉╩ ⇔≡ↄ∞↕™⁹

4.ṥ Ṧ(2) ︡ נּ ךּ
5.ṥ ︣ Ṧ(2) ︣ וֹ לּ וֹ

︣ ︣ ︡
כֿךּ

DC/PD ︢
︣ שּ

כֿשּ צּ ךּ ḵḴ

5. (1) שּ

4. (2) שּ 5. (2) שּ

נּ ︣︣ףּ ṕẑֿלּכ פּ קּ וֹךּ ךּ לּךּ וֹ טּ Ṗ

￼
2. ︣

4.ṥ Ṧ(2) ּק



￼
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2. ︣

42

DC/PD ể ṇ

ð שּ

Å ṇ ḭ ḭ קּ︣ וֹפּ

Å וֹ ṕקּ צּ ךּ Ṗ
Ṭ כֿךּ Ṭ4. ︡ כֿ ︣

ðṕ ︡ Ṗ ṇ צּ
שּ ︣צּ טּ êךּ

ẑ ṇ ḱ ḭּפ
︢ ṇ צּ ︣ ḭ צּ ︡ לּ

ṇ

ẑ
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ₒ ∆ ₓβ ─
│№╡╕∑╪⅜⁸ ≢ ⌐ ╘≡ↄ∞↕™⁹
─ ה │

│⁸ ⅜ ─
─ ╩ ℮ ⌐ ╪∞ ─ ה

⌐ ∆╢↓≤╩ ≤⇔≡™╕∆⁹↓─ ⌐
╖⁸(1)₈ ∆ ₉⁸(2)₈ ∆
⌐ ↑≡ ─ ⌐ ℮ ─

≠↑₉╩ ⇔≡ↄ∞↕™⁹

￼
2. ︣

צּ קּ êךּשּ

︣ צּפּ

Å ṕ ḭ Ṗ

Å Ṭ ḱ ḱ

Å Ṭ

Å ṇ


